Purpose An electronic meter that measures electrostatic charge was designed and built.
Implantation, IOL, Washing
This study was initiated after a conversation in the operating theatre on whether washing of an intraocular lens (IOL) prior to implantation in the eye was necessary or not. The materials used in lens manufacture are non-conducting and have dielectric properties. This would allow them to accumulate an electrostatic charge during handling. Any charged object exposed to the atmosphere will attract particulate matter due to the induction or presence of an opposite charge in the particle. The air in an operating theatre contains dust, desquamated skin scales and airborne bacteria. 1 Introduction of these into the eye could contribute to post-operative uveitis or at worst cause bacterial endophthalmitis.
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This study was designed to determine whether manipulation of an IOL in the operating theatre prior to implantation resulted in a measurable electrostatic charge on the surface of the lens. A literature search provided only one reference on the subject, where the use of a piezoelectric gun to remove charge was recommended but no measurement of the magnitude of the surface charge was made?
The rationale behind washing the IOL before implantation is that the surface charge consists of excess surface electrons or holes (a 'hole' being the absence of an electron). If these are placed in contact with a conducting electrolytic solution then they can be bound with free ions in the solution and thus removed from the lens surface, resulting in a reduction of the total surface charge.
Charge measurement
Principle of charge measurement 
Details of charge meter
The charge meter used a 1 f.LF polypropylene capacitor to collect electrostatic charge. One side of the capacitor was connected to earth, the other to an electrically conducting plate. This 
Experimental method
The experiment was performed in the operating theatre.
The experimenters were scrubbed and gowned, wearing sterile cotton gowns and antistatic microsurgical gloves. The lens was removed by the surgeon (using the MacPherson's forceps) and placed onto the charge plate without delay. Alternatively, the lens was washed by the assistant before charge measurement. Washing was performed either by filling the well holding the lens with BSS prior to removal (the 'immersed' group), or by washing the lens directly after removal from the container (the 'rinsed' group), 1-2 ml of BSS from a 2 ml syringe and lacrimal cannula being used in both cases.
After washing, the lens was immediately placed onto the charge plate. The output of the meter was documented in each case. Calibration was rechecked during the course of the experiment to allow for small variations in the gain of the amplifier.
Lenses used
Expired lenses were used for the study. None of these had been previously opened or damaged in any way.
The lenses used were of varying power, type and manufacturer: one-piece PMMA lenses, three-piece PMMA lenses (prolene haptics), one foldable silicone lens and one heparin surface modified (HSM) 
Results
The results are presented in Tables 1-3 . The gain of the meter for each calibration performed during the experiment is given in Table 1 . There was some variation in the gain of the device during the time course of the experiment. However, this variation is automatically accounted for in the charge calculation, as seen below.
The charge on the lenses was calculated using the formula:
where Q is the charge in coulombs, Cis 1 X 10" farads, G is the gain calculated from calibration of the meter and Vo its measured output in volts.
The data were analysed for mean, standard deviation, normal distribution and statistical significance.
Examination of the data showed that all values were approximately normally distributed. The modulus of the measured charge was used in the calculations. Either polarity will induce a charge of the opposite sign on nearby non-conducting objects resulting in an attractive force towards the IOL, and thus the magnitude of the charge is the key factor in determining whether particulate matter will be attracted towards the lens surface. The mean charge for the unwashed group
( 1/ = 12) was 1.43 X 10-10 C (SO 1.19 X 10-10) and for the washed group (n = 10) was 0.59 X 10-10 C (SO 0.67 X 10-10 C). As the lenses were not matched pairs and the modulus of the charge measured was used, a one-tailed unpaired Student's t-test was performed (p = 0.03). The same test was also performed on the meter output voltage (p = 0.03) and thus variation in the gain of the meter is seen to be unimportant. The charge measured on the silicone foldable lens and the HSM lens was of the same order of magnitude as the charge on the PMMA lenses ( Table 2 Table 3 . The incidence of inflammatory response after cataract surgery has been measured as 5.5%11 and in one study fibrinous membrane formation on the surface of the IOL occurred in 7.6% of cases.12 One potential source of dust particles or micro-organisms entering the eye is the surface of the IOL. Shah and Spalton have shown that it is possible to study lens surface cytology in vivo with a specular microscope13 and have identified two distinct responses: an early small cell response and a later giant cell response.14 It may be that the cellular response on the IOL surface is due, in part, to surface contaminants that were present on the lens after manufacture or that alighted on its surface whilst the lens was manipulated during surgery. Interestingly, the giant cell response is significantly reduced in HSM lenses. IS It was suggested that this might be due to either enhanced biocompatibility or reduced inflammatory cell adhesion Table 3 . Sumary of results
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Unpaired t-test
Unwas h ed vs all washed Unwas h ed vs rinsed Unwas h ed vs immersed Rinsed vs immersed The ratio of the means of the charge measured in the two groups is 2.5. As electrostatic force is proportional to the product of the charge on two bodies (F ex q l q 2 / r 2 ), this factor indicates a mean reduction of attractive force on nearby particles of a factor of 6.25. Washing the IOL with BSS before implantation would therefore be advantageous over implantation without washing. To capitalise on the reduction of surface charge the IOL should be washed as soon as possible after opening the container, as once it is wet no further static charge will be accumulated.
In conclusion, washing an lOL with BSS prior to implantation has the advantage of reducing the likelihood of surface contamination, due to a reduction in electrostatic charge and a concomitant reduction of any attractive force on nearby airborne particles. This is achieved with minimal additional time for the procedure, no extra cost and no increased risk to the patient.
